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Abstract 
Genuine sustainable supply chain management is now critical to achieve competitive advantage. Risk, 
uncertainty, strategy, innovation, relationship, infrastructure, regulation and technology are typically 
historically important areas that have a strong impact on sustainable SCM. These factors have been 
studied within manufacturing sector in developed countries; there is a lack of research on agri-supply 
chain in developing countries with respect to the concept of sustainable SCM. Therefore, this research 
tries to map the tea supply chain and identify the influencing factors and their performance on 
sustainable SCM in the tea supply chain in Sri Lanka. Importantly, early research suggests that mapping 
the tea supply chain represents a significant research gap not only in agri-supply chain but also supply 
networks in general. Key words: agri-supply chain, performance, supply chain management, sustainability, 
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Genuine sustainable supply chain management is now critical to achieve competitive advantage. Risk, 
uncertainty, strategy, innovation, relationship, infrastructure, regulation and technology are typically 
historically important areas that have a strong impact on sustainable SCM. These factors have been 
studied within manufacturing sector in developed countries; there is a lack of research on agri-supply 
chain in developing countries with respect to the concept of sustainable SCM. Therefore, this research 
tries to map the tea supply chain and identify the influencing factors and their performance on 
sustainable SCM in the tea supply chain in Sri Lanka. Importantly, early research suggests that 
mapping the tea supply chain represents a significant research gap not only in agri-supply chain but 
also supply networks in general. 
Key words: agri-supply chain, performance, supply chain management, sustainability, sustainable 
supply chain management, tea 
 
BACKGROUND 
Agriculture based supply networks improve the social wellbeing and reduce poverty in many 
developing countries (Stamm, Jost, Kreiss, Meier, Pfister, Schukat &Speck 2006). Tea is an important 
agricultural product, and it plays an important economic role in many developing countries around 
world (Gesimba, Langat, Liu &Wolukau 2005; FAOSTAT 2010). Sri Lanka is one of the oldest tea 
producing countries in the world (Fernando 1998). Tea production in Sri Lanka is divided into two 
supply subsets; that produced by larger estates and produced by smallholdings. The tea industry plays 
an important role in the Sri Lankan economy where it provides about 15% of the direct employment 
opportunities, and being the second largest export product, it contributes around 4% of the national 
GDP (CBSL 2009). Sustainability of tea supply is vital for the Sri Lankan economy, however, it has 
been facing major issues such as increasing global competition and production cost that reduces tea 
export earnings and export share in the world market (CBSL 2009). Furthermore, there is a 
considerable difference in the performance between smallholders and estates as shown in Table 1 
(Yogaratnam 2010).  
Notably, early research has highlighted that the duality of supply network that provides a symbiotic 
channel of supply, where each network relies on the other for survival and sustainability, and any 
improvement initiatives focused only on one channel (to maintain sustainability) would have a 
detrimental effect on the other, that could cause supply failure overall. Whereas, there is typically a 
lack of research around agri-supply chain, significantly, there is a deficit of publications related to 
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sustainable development and supply chain management in the tea industry (Seuring & Müller 2008). 
Most of the research conducted in the tea industry in Sri Lanka has been focused on social issues 
(Herath 2002; Herath & Weersink 2003; Herath & Weersink 2006; Herath & Weersink 2007; Herath 
& Weersink 2009) such as labour (Wickramasinghe & Cameron 2005), health; soil degradation 
(Wickramasinghe n.d.); and, sales and marketing (Ganewatta, Waschik, Jayasuriya &Edwards 2005; 
Kasturiratne, Poole, Fritz, Rickert &Schiefer 2006; Kasturiratne 2008). However, these studies have 
not considered the holistic integration of sustainability concepts within the overall supply network. 
As such, this research tries to map the tea supply chain, define sustainable supply and the influencing 
factors on sustainable tea supply in Sri Lanka. It will develop new concepts and will provide insight to 
managers in the tea industry to achieve long term sustainability. This study uses the tea industry not 
only because it is a major tradable agricultural product, but also because of the issues of duality of the 
supply networks and the gap in the research generally. The overall impact of the work is such that the 
government and operators will benefit as they can use the identified influencing factors to develop 
strategies and policies to make more profits and tangible benefits in the sector. Therefore, this paper 
focuses on sustainable issues and their impact on the performance of the agri-supply chain.  
LITERATURE REVIEW 
In this section a literature review is presented to identify the gaps between theory and practices in 
order to develop a theoretical framework for sustainable supply chain management for an agri-supply 
chain.  
Supply Chain Management 
Supply chain management can be defined as a combination of integrated planning, coordination and 
the control of all processes and activities along the supply chain to provide a value added service while 
reducing the total cost of all stakeholders in the supply chain (Van der Vorst, Beulens & Van Beek 
2000). According to the supply chain management definition, it is a series of activities and business 
processes that share and transfer physical materials, information and cash across the chain (Håkansson 
& Persson 2004). It can be seen that supply chain management is basically a process-oriented 
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management approach where the focus is typically on sourcing, production and delivery of goods and 
services to the end customer (Harland 1996). 
In a globalised business environment, supply chain management has become important due to the 
increase focus on overall revenue growth and performance, instead of merely trying to achieve 
individual cost reductions (Chandra & Kumar 2000). Many production and servicing firms around the 
world have identified that transferring cost to other supply chain partners in upstream or downstream 
nodal points does not increase competitive advantage of the focal firm (Harland 1996). Supply chain 
management concept typically moves towards redesigning the supply chain to maximise efficiency 
and effectiveness of materials and information flow (Alvarado & Kotzab 2001). Earlier, more focus 
has been placed on strategic alliances between partners in the supply chain (Cigolini, Cozzi & Perona 
2004; Woods 2004). In the 1980s the basis for competition had been on flexibility in production, time 
and quality of goods with fewer inventories (Tan 2001). However, with increasing customer 
awareness, delivering defect free products, faster and on-time, became a necessity to achieve a 
threshold position and not necessarily a competitive advantage (Mentzer, DeWitt, Keebler, Min, Nix, 
Smith &Zacharia 2001; Kleindorfer, Singhal & Van Wassenhove 2005). During this period Efficient 
Consumer Response (ECR) and Customer Relationship Management (CRM) were an important focal 
point of supply chain management. ECR tries to improve the relationships between producers and 
distributors (Hill 2000). CRM tries to increase the relationship with the major customers while 
increasing the value offered to both customers and suppliers (Payne & Frow 2005). Managing the 
supply chain risk impose extra pressure with increasing the globalisation (Kleindorfer, Singhal & Van 
Wassenhove 2005). Kleindorfer et al. (2005) pointed out that the current trend has moved towards the 
sustainability of operations management.  Figure 1 illustrates the evolution of value chain restructuring 
from 1980 – 2010. 
Agri-Supply Chain Management 
The supply chain management concept has been a major topic in the manufacturing sector to achieve 
competitive advantage in the globalised context for many years. In more recent times, agri-supply 
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chain management has gained more attention from academics and practitioners for many reasons, 
these include; increase in the dependency on the agriculture sector, structural changes, increased 
competition and customer awareness. The agriculture sector plays a vital role in many developed and 
developing countries economics. It has been a major income source especially for many Asian 
Countries where a larger portion of population depends mainly on the agricultural industry (Nee 
2008). The agricultural industry is in the middle of major structural changes in areas such as product 
characteristics, worldwide production and geographically spread of consumption, new technology and 
size of operation. Controlling food quality and safety, uncertainty due to weather changes and 
sustainability of the sector are some of the other key issues observed in agri- supply chains (Salin 
1998).  
Traditionally, the agriculture sector has typically been focused on “growing and harvesting”, however, 
these trends have changed recently. Agriculture is currently considered as a tradable product, the 
sector now focuses on a wider area consisting of activities such as obtaining farming inputs, value 
added activities, packaging and distribution etc., which normally occur after harvesting the crops 
(France 2009). The agri- supply chain can also be described as a value creation process. This also 
includes other activities such as research & development, logistics activities from farm to the 
consumer as shown in Figure 2 (Stamm et al. 2006; Ahumada & Villalobos 2009). Therefore, 
implementing supply chain management practices have essentially become an important element in 
the agricultural sector (Christien, Jo H.M. Wijnanda, Ruud B.M. Huirne &Olaf Van Kooten 2006). 
Additionally, supply chain management practices in this sector have gained more attention in society 
due to the increase of awareness in food quality, food safety (Salin 1998) and ethical issues (Blowfield 
2003). Increasingly, following the manufacturing industries lead with forming more tightly aligned 
value chain or supply chains, there is a high amount of pressure on agri-food supply chains to now 
follow similar principles such as ccapturing efficiencies and controlling costs, reducing risk (quality, 
quantity, and safety) and responding to customer demands (Boehlje, Hofing & Schroeder 1999). 
Globalisation has further increased opportunities and threats as competition has increased between 
suppliers in the food industry worldwide (ViitahaRju 2008). Increased competition has compelled 
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producers to maximise their efficiency while improving customer service. As a result, managing the 
agri-supply chain has become overly complicated (Christien et al. 2006) and the application of better 
supply chain management strategies in agri-sector is now vital (Van der Vorst, Beulens & Van Beek 
2000). 
Furthermore, because agriculture is primarily a part of natural resources, it has a strong 
interconnection with sustainability concepts. The manmade activities in food production and 
consumption inherently have a greater impact on the environment and sustainability in general (Husti 
2006). Therefore, to get a competitive advantage in the market, it is important to focus on supply chain 
management and its performance (Hill 2000). The performance should be improved in social, 
environmental and economic aspects. These issues are more critical in an agri- supply chain as 
products are mostly perishable and have a limited shelf life. Sustainability in agriculture is vital and 
doubtlessly farmers will obtain more profits and benefits over time by creating sustainable agricultural 
practices (Reganold, Papendick & Parr 1990).  
Sustainability 
The modern concept of sustainability or Triple-Bottom-Line concept have been prominent since 1987, 
when  “Our Common Future” report was published by the World Commission on Environment and 
Development (Mebratu 1998). Sustainability is defined as a development that meets the needs of the 
current generation without compromising the meeting the demand for future generations (Brundtland 
1987). The triple-bottom-lines: environment, economic and social equity has been identified as the 
major pillars in the sustainability (Vachon & Mao 2008). Sustainability can be achieved only when 
social, economic and environmental aspects move together to achieve long-term economic 
performance and benefits (Figure 3) (Carter & Rogers 2008; Styger, L. 2010).  
Sustainable Supply Chain Management 
Competitive strategy and supply chain strategy has a strong relationship with the sustainability. 
Depend on the external business environment, supply and demand characteristics, a company needs to 
define the corporate strategy and the competitive strategy. To achieve the expected competitive 
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advantage, it is necessary to define the supply chain strategy implemented and it will result in various 
supply chain operations (Cohen & Roussel 2005). These supply chain operations create more issues in 
social, environment and economic area with imposing extra pressure on companies to refine their 
strategies. Therefore, supply chain strategy serves as the bridge between corporate strategy and 
sustainability (Figure 4). Furthermore, the impact of sustainability goes beyond individual territory 
(Foran, Lenzen, Dey &Bilek 2005) and the scope of sustainability has expanded beyond the processes 
and corporate boundaries (Fiksel 2010). For sustainability to occur, consideration must extend beyond 
the firm’s own operations and into the entire supply chain. Glavic and Lukman (2007) highlighted that 
terms such as minimising waste, pollution control and prevention, global warming, depleting natural 
resources and minimising the use of natural resources were some terms that were already in use which 
has conferred extra emphasis on sustainable development (Linton, Klassen & Jayaraman 2007). Carter 
and Rogers (2008) define sustainable supply chain management as:  
The strategic, transparent integration and achievement of an organization’s social, 
environmental and economic goals in the systematic coordination of key organizational 
business processes for improving the long-term economic performance of the individual and its 
supply chain. 
Typically, sustainable supply chain management is now considered to be the “best way” to improve 
efficiency in supply chain (Miller 2008). Hence, supply chain managers who were once more 
concerned with inventory reduction, ECR, CRM practices are now tending to look at more tangible 
benefits related to the economic, environmental and social aspects in supply chain management 
(McCue 2010). A firm that implements a sustainability concept not only considers it as a opportunity 
meet the social needs, but also as strong tool to achieve competitive advantage (Mahler 2007). 
Drivers for Sustainable Supply Chain Management and Performance  
Supply chain performance is defined as “the degree to which a supply chain meets end-user and 
stakeholder requirements concerning the relevant performance indicators at any point in time” 
(Christien et al. 2006). Miller (2008) highlighted that efficiency and environmental friendliness walk 
Page 7 of 22 ANZAM 2011
7 
 
together towards improvement. There are many factors that would have a direct impact on sustainable 
supply chain management. These factors are discussed below. 
Uncertainty and risk  
Risk has been an inherent feature of any supply chain. It can be defined as a “threat that faces any 
supply chain that disrupts the resource flow or events that stop things happening as scheduled” 
(Waters 2009). Risk can be external which are uncontrollable (such as natural disasters) or internal 
which are normally related to supply chain operations and often controllable by managers. Risk and 
uncertainty has become a common feature for all sectors, however, with globalisation, the complexity 
and the vulnerability to risk in supply chains has increased (Pai, Kallepalli, Caudill &Zhou 2003). 
Uncertainty in the agricultural sector an important, and extra pressure, is placed on the sector due to: 
climate change, capacity of farmers, lack of resources, volatile markets and policy changes 
(Ameseder, Canavari & Cantore 2009). Therefore, addressing the risks in an environmental, social and 
economic context is a major challenge within a sustainable supply chain management strategy. 
Law & regulations 
The environment represents the “public good” which is defined as shared benefits for all in the 
society. Research shows that many market systems easily ignore the public good. Hence government 
invention is essential to motivate corporations to minimize environmental and social damages from 
their operations (Bhat 2008). Compliance to law and regulations are now trending in favour of 
sustainability frameworks, however, environmental laws vary from country to country making the 
compliance to individual laws complex in a globalised economy (Nidumolu, Prahalad & Rangaswami 
2009).  
Innovation and knowledge 
Innovation is about doing things differently and efficiently. It is the development and exploitation of a 
new ideas rather than just an inventing a new idea or concept (Tidd & Bessant 2009). Innovation does 
not need to be associated with sophisticated technology. It can vary from an incremental innovation to 
radical technological and design driven innovation (Verganti 2009). Innovation should deliver 
environmental benefits if implemented correctly (Bhat 2008). Nidumolu et al. (2009) emphasises that 
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innovation in technology, production processes and raw materials offer some opportunities to increase 
the sustainability of any business, however, innovation appears to be lacking in the grass roots of 
many supply networks (Styger 2010). 
Integration 
Efficiency concerns have shifted from individual elements to overall network efficiency (Ahumada & 
Villalobos 2009). Integration between channel members can be enhanced with the use of information 
technology and will result in improving the performance measures (Hill 2000). Therefore, integration 
also plays an important role in achieving the long term sustainability. 
Strategy 
Supply networks will mutually contain many cultures, values and norms, it is therefore, crucial to have 
well defined objectives and shared key performance indices to benchmark the performance (Christien 
et al. 2006). Overall supply chain performance may depend on the performance of individuals in the 
chain and the weakest link in the chain is the key player on the total chain performance (Lehrer 2003; 
Christien et al. 2006). Patrick (2007) highlight that sustainable strategies need to be considered, not 
only on designing and manufacturing of sustainable products, but also for managing business 
resources sustainably. 
Typically, proactive companies consider sustainability as a concept that goes beyond complying to 
environmental laws or included just to be “green” (Darmanata, Somohano, Saad &Perera 2010). They 
highlighted that sustainable supply chain management helps to lever business values. However, there 
are many challenges that a company has to face when handling sustainable issues (Darmanata et al. 
2010). It is necessary to establish potential methods to integrate environmental issues and legislation, 
their impacts and relevant costs under one umbrella when aligning with strategic objectives and goals 
of the company. Finding out how sustainability would enhance value, increase growth rate of business, 
promote product differentiation and creating new markets is also vital. Exploring how to align 
operations with strategy to achieve high return on investment by implementing sustainable initiations 
as well as finding out which resources and tools would be required to implement sustainable practices 
and how to measure and analyse the performance of sustainable initiatives are essential. 
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Relationship and collaboration 
Sustainable performance of the supply chain will depend on the relationship between all partners in 
both downstream and upstream activities (Van der Vorst, Beulens & Van Beek 2000). According to 
research better organizational relationships between partners in the supply chain enhance the success 
of each firm. Moreover, many studies show that a new era has begun where competition is now not 
against firms but against supply chains (Cooper, Lambert & Pagh 1997; Lambert & Cooper 2000). 
Therefore, better relationships along the supply chain gives opportunities to each partner in the chain 
to grasp the synergy of integration and collaboration that in turn increases the overall performance and 
therefore sustainability of the organisation (Lambert & Cooper 2000).  
Infrastructure & services 
Infrastructure such as production facilities, warehousing, transport infrastructure (roads, airports, 
shipping ports, train tracks) has enabled organisations to gain access to scarce natural resources to 
improve product quality and service while increasing the performance along the supply chain (Finch 
2008; Swink, Melnyk, Bixby &JHartley 2011). Furthermore, improving agri-supply chain increases 
the opportunities to develop basic infrastructure such as transport, electricity (Stamm et al. 2006). 
Fair trade 
Generally, a greater portion of profit on a product is shared by the later parts of the supply chain while 
primary producers only obtaining a very low return. This has become a major issue for many 
agricultural producers (Pérez-Grovas, Cervantes & Burstein 2001). The fair trade initiative is 
facilitating a philosophy of equitable return to primary producers and it would give participants an 
opportunity to use the return to improve their operations or activities to achieve long term 
sustainability (social, environmental and monetary).  
Social responsibilities 
Social responsibility not only focuses on how a company conduct its operations, but also on the final 
product that it provides. Focusing on operations alone is not adequate. It is essential to consider all 
stakeholders along the supply chain from the raw material supplier to the final consumer. This 
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includes employment conditions, basic human needs such as health and safety, preserving cultural 
values around the firm’s operations, social benefits to improve the community needs and leaving the 
environment in good condition for current and future generations (Roland 2003). 
Investment and accounting 
In addition to facing ongoing challenges in operations, companies also have to face fiscal challenges. 
It is essential to have adequate money to maintain the liquidity of the business. In order to achieve 
corporate objectives by implementing better strategies, it is usually necessary to invest money in the 
business, as implementation of any strategy will initially add more cost to the business system (Styger, 
L.E.J. 2010). Barry (2006) shows that better financial supply chain solutions would provide more 
opportunities to manage receivables, and manage accurate financial forecasting while reducing the 
capital workings required to implement new sustainable strategies.   
PROPOSED THEORETICAL FRAMEWORK 
Based on the literature review described above, this study proposes a theoretical framework (Figure 4) 
to identify the influencing factors on sustainable supply chain management using the Sri Lankan Tea 
Industry as a pilot study. Based on the previous research that has been conducted within the 
manufacturing sector, a number of factors have been identified and are used as a guideline to carry out 
this study. Most of these factors have been identified for manufacturing supply chains operated in 
developed countries. However, the relevance of these factors must be challenged initially, because the 
operating and sustainable characteristics of agri- supply chains are different from manufacturing 
sectors and the influencing factors of developed countries maybe different from developing countries. 
This has created a need to undertake research on sustainability of agri- supply chain management to 
establish which factors are relevant in this case. 
RESEARCH METHOD 
Figure 5 illustrates the research design in order to attempt to answer four main questions. The first 
three questions aim to explore the influencing factors while the fourth question tries to find out the 
degree of influence of these factors and their performance in the sustainable tea supply. To answer the 
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“what” questions, it is necessary to explore the operations in the tea supply chain in depth. Literature 
shows that a qualitative research approach is more suitable for such situations (Patton 1990; Ellram 
1996; Denzin & Lincoln 2000; Cavana, Delahaye & Sekaran 2001; Flick 2002; Neuman 2003). To 
answer the fourth research question, it is necessary to conduct a survey to measure performance and 
hence a quantitative research approach is required. Therefore, this study will use a mixed research 
approach including an explorative and explanatory phases. Group discussions and individual 
interviews are two major techniques used in qualitative research (Denzin & Lincoln 2000) that can be 
used in such situations. Interviewing a group of people rather than individuals is popular in social and 
business research (Veal 2005). Furthermore, the quality of the research depends on the reliability and 
the validity of the data collected (Neuman 2003; Maughan 2009). In order to reduce researcher’s bias, 
a pretested interview guide and the questionnaires will be used. Additionally, validity is also important 
and it is about the truthfulness, it ensures whether the transformation is accurate (Stiles 1993). 
Therefore, various measures have been taken to increase the reliability and the validity as explained 
below. 
The Sri Lankan tea industry is fragmented by nature and shows a duality nature in supply network. 
The operations considerably vary and they have different supply chain characteristics in both supply 
chains. Furthermore, there is a high institutional control in tea industry. Veal (2005) explained  that a 
research method is reliable if the same research is done on the same sample but on a different date or 
with a different sample from the same population. The reliability also depends on the sample size and 
the representative of the whole population (Goldman 1962). Therefore, considering these factors, the 
research will be conducted in three phases. In the first phase, semi-structured interviews will be 
conducted with senior officers in the institutions related to the tea industry given in Figure 6. This 
phase aims to explore issues in the tea industry and supply chain from an institutional perspective. 
This phase would give a comprehensive insight of the dynamics of the industry before interviewing 
industry partners. At least two executives will be selected for interviews from each government 
institute (altogether around 20-30 officers) to increase the reliability of the data. In the second phase 
interviews and discussions will be conducted with two focus groups (large companies) to represent the 
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internal tea supply chain. Each group will consist of 10-15 participants. Furthermore, it is anticipated 
to have two focus groups to represent the external tea supply chains (including smallholders). All 
interviews and discussions will be recorded, as it would help to increase the reliability and the validity. 
After completing the data analysis and developing the supply chain models based on the data collected 
previously, they will be verified and refined in the third phase as validity can be improved with 
verifying the results with the participants and by getting their feedback. Furthermore, a survey will be 
conducted using a structured questionnaire to measure the performance of the identified factors. 
Furthermore, triangulation of research is another way to increase the validity (Stiles 1993; Anfara, 
Brown & Mangione 2002). Therefore, all interviews and discussions will be recorded; field visits will 
be arranged as it would provide an opportunity to cross check the information collected. Additionally, 
secondary resources will be used to cross check the validity of the data collected (Roberts, Priest & 
Trynor 2006). 
CONCLUSIONS 
The tea industry plays an important role in the Sri Lankan economy. However, it has been facing 
many challenges during last few decades. There is a lack of research in tea supply chains and 
sustainable supply chain management concepts in agri-supply chain and especially in tea supply chain 
even though they play an important role on increasing the performance. Therefore, this research tries 
to fill the knowledge gap and tries to find influencing factors for both internal and external tea supply 
chains to achieve long term sustainability in the tea industry, particularly focusing on Sri Lanka. It also 
tries to map the tea supply chain which is very important, because without identifying the supply 
network, it is impossible to implement any sustainable strategy to improve the sector. The research 
results will mainly contribute to the knowledge on sustainable supply chain management concepts in 
agri-supply chain. The new concepts developed will provide insight to both government and operators 
to increase the profitability and overall sustainability in the sector not only in Sri Lanka but also for 
other tea producing countries. The results can be also used as a guideline for other agri-supply chains 
in other countries around the world. 
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Employment (No. of People) 700,000 350,000 
Contribution to National Tea Income (%) 30 70 
Land Consumption (% of total Lands) 60 40 
Production (%)   39 55 
Productivity-Yield (kg/ha) 1,275 2,450 
Labour Productivity (persons/ha) 6.14 4.61 
Source: (CBSL 2009; SLTB 2010; Yogaratnam 2010) 
Figure 1: Value Chain Restructuring 1980 – 2010 
  
Figure 2: Schematic Diagram of Agri-food Supply Chain  
 
(Van der Vorst, Beulens & Van Beek 2000) 




Figure 3: Organizational Sustainability and the Triple Bottom Line 
 
Adopted from (Carter & Rogers 2008) 
Figure 4 : Sustainability, Corporate Strategy and Supply Chain Strategy 
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Figure 5 : Proposed Conceptual Framework for integrated Sustainable Supply Chain 
Management 
 
Figure 6 : Detailed Research Design 
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Figure 7 : Sampling Design 
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